An IARC working group of 19 experts in chemical carcinogenesis and seven industrial or governmental observers met in October 1996 in Lyon to prepare updated monographs and evaluations on crystalline and amorphous silica, palygorskite (attapulgite), sepiolite, and wollastonite. Monographs on these agents were published previously in Volume 42 of the IARC Monographs (1). Also evaluated by the group were some natural and synthetic zeolites (excluding erionite), coal dust, and the organic fibers paraaramid fibrils. Erionite (23) (24) (25) . Separate analyses were not performed for cancer risks among a subset of diatomaceous earth industry workers exposed predominantly to amorphous silica (9).
in Lyon to prepare updated monographs and evaluations on crystalline and amorphous silica, palygorskite (attapulgite), sepiolite, and wollastonite. Monographs on these agents were published previously in Volume 42 of the IARC Monographs (1). Also evaluated by the group were some natural and synthetic zeolites (excluding erionite), coal dust, and the organic fibers paraaramid fibrils. Erionite, a fibrous component of some natural zeolite deposits in various parts of the world, was evaluated previously as being carcinogenic to humans (Group 1) in Volume 42 and Supplement 7 of the IARCMonographs (1,2).
Silica
Silica occurs in crystalline and amorphous forms. Human exposure to respirable crystalline silica (mainly in the form of quartz, cristobalite, and tridymite) occurs in a wide variety of industries and occupations. Very few data are available on exposures to crystalline silica in nonoccupational circumstances. Respirable quartz levels are frequently found in metal and nonmetal mines, coal mining, granite quarrying and processing, crushed stone and related industries, foundries, ceramics industries, and in construction and sandblasting operations. Cristobalite is formed from quartz at temperatures above 14000C and from some amorphous silica (e.g., diatomaceous earth) at temperatures above 800°C. Amorphous silica occurs as diatomaceous earth and as biogenic silica in some plants. Synthetic amorphous siicas are produced as pyrogenic (fumed) silica, precipitated silica, and silica gel.
Evaluation of the carcinogenicity of crystalline silica in humans pertains to inhalation resulting from workplace exposures, and the primary focus was on lung cancer. Inhalation of crystalline silica implies the deposition of particles of about 2-5 lim aerodynamic diameter in the alveolar region of the lungs.
Possible differences in carcinogenic potential among polymorphs of crystalline silica were considered. Some studies were of populations exposed principally to quartz. In only one study of U.S. diatomaceous earth workers was the exposure predominantly to cristobalite. Studies of mixed environments (i.e., ceramics, pottery, refractory brick) could not delineate exposures specifically to quartz or cristobalite. Exposure to coal and coal mine dust also entails exposures to silica. Although there were some indications that cancer risks varied by type of industry and process in a manner suggestive of polymorph-specific hazards, the working group could only reach a single evaluation for quartz and cristobalite.
For the evaluation of crystalline silica, the following epidemiological studies provided the least confounded examinations of an association between silica exposure and cancer risk: South Dakota gold miners (3-5), Danish stone industry workers (6), Vermont granite shed and quarry workers (7), U.S. crushed-stone industry workers (8), U.S. diatomaceous earth industry workers (9,10), Chinese refractory brick workers (11), Italian refractory brick workers (12), United Kingdom pottery workers (13-18), Chinese pottery workers (19, 20) , and cohorts of registered silicotics from North Carolina (21) and Finland (22) . With the exception of the U.S. studies on gold miners, these studies demonstrated excess lung cancer risks in exposed populations. However, in view of the relatively large number of epidemiological studies that have been undertaken and given the wide range of populations and exposure circumstances studied, some nonuniformity of results would be expected. In some studies, increasing risk gradients have been observed in relation to dose surrogates-cumulative exposure, duration of exposure, or the presence of radiographically defined silicosis-and, in one instance, to peak intensity exposure. For these reasons, the working group concluded that, overall, the epidemiological findings support increased lung cancer risks from inhaled crystalline silica (quartz and cristobalite) resulting from occupational exposure. The observed associations could not be explained by confounding or other biases.
Very little epidemiological evidence was available to the working group on amorphous silica. No association was detected for mesothelioma with biogenic amorphous silica fibers in the three community-based case-control studies (23) (24) (25) . Separate analyses were not performed for cancer risks among a subset of diatomaceous earth industry workers exposed predominantly to amorphous silica (9). In making the overall evaluation, the working group noted that carcinogenicity in humans was not detected in all industrial circumstances studied. Carcinogenicity may be dependent on inherent characteristics of the crystalline silica or on external factors affecting its biological activity or distribution of its polymorphs. The final conclusion based upon all the available data was that crystalline silica inhaled in the form of quartz or cristobalite from occupational sources is carcinogenic to humans (Group 1) and that amorphous silica is not classifiable as to its carcinogenicity to humans (Group 3).
Silicates
Among the other agents evaluated by the working group were some fibrous silicate minerals. Palygorskite (attapulgite) is a hydrated magnesium aluminum silicate that occurs as a fibrous chain-structure mineral in clay deposits in several areas of the world. Palygorskite fiber characteristics vary with the source, but fiber lengths in commercial samples are generally less than 5 pm. Palygorskite has been mined since the 1930s and is used mainly as an adsorbent for pet wastes and oils and greases and as a component of drilling muds.
Sepiolite is a hydrated magnesium silicate that occurs as a fibrous chain-structure mineral in clays in several areas of the world, with the major commercial deposits occurring in Spain. Sepiolite fiber characteristics vary with the source, but the fiber lengths in commercial samples are generally less than 5 pm. Sepiolite has been mined since the 1940s, finding its greatest use as an adsorbent, particularly for pet waste and oils and greases. It is also used as a drilling mud.
Wollastonite is a calcium silicate mineral that occurs naturally in deposits in several areas of the world. It has been mined in commercial quantities since the 1950s. Wollastonite breaks down during processing (crushing and grinding) into fibers of varying aspect ratios. High-aspect ratio wollastonite (length:diameter, 10:1-20:1) is used mainly as an asbestos replacement in construction and insulation board and automotive friction products, and in plastics and rubber. Powdered (milled) wollastonite, including small amounts of synthetic wollastonite, is used mainly in ceramics (the major current application of wollastonite) and in metallurgy. There have been no epidemiological investigations on cancer risks in relation to coal dust per se. There is, however, a large body of published literature concerning cancer risks potentially associated with employment as a coal miner, induding a small number of exposure-response associations with coal mine dust. Cancers of the lung and stomach have been investigated most intensively among coal miners, with sporadic reports for cancers of other sites such as urinary bladder. The absence of information on levels of the specific components of coal mine dust (e.g., coal, quartz, metals) hindered interpretation of the epidemiological literature. The evidence from occupational cohort studies for an association between coal mine dust and lung cancer has not been consistent; some studies revealed excess risks, whereas others indicated cohort-wide lung cancer deficits. There is no consistent evidence supporting an exposure-response relationship for lung cancer with any of the customary dose surrogates, including duration of exposure, cumulative exposure, or radiographic evidence of pneumoconiosis. In contrast to the lung cancer findings, there have been reasonably consistent indications of stomach cancer excess among coal miners, detected both in occupational cohort studies and in community-based case-control studies. However, there is no consistent evidence supporting an exposure-response gradient for coal mine dust and stomach cancer.
In experimental animals, coal dust was tested for carcinogenicity in two small studies in rats by inhalation and intrapleural injection. No increase in the incidence of tumors was observed.
The working group concluded that there was inadequate evidence in both humans and experimental animals for the carcinogenicity of coal dust. Coal dust could not be classified as to it carcinogenicity to humans (Group 3).
para-Aramid fibrils are long-chain synthetic polyamides, most commonly poly-(para-phenyleneterephthalamide), produced commercially since the early 1970s. The combination of high strength, high temperature resistance, and light weight makes these fibers useful in the reinforcement of composite materials for the aerospace and sports equipment industries, in woven fabrics used in protective apparel, and in automotive brake pads and gaskets.
para-Aramid fibrils were tested for carcinogenicity in one study in rats by inhalation exposure. An The main themes of the symposium are: *Management, organization, and control in the field of safety and health in the workplace (programs, risk analysis, assessment, normalization, quality...) *Specific problems of occupational safety and health in small-and mediumsized enterprises as well as possibilities for counseling and support *Current problems of occupational hygiene (dust, mineral fibers, surface treatments) Furthermore, the symposium will discuss other current problems and solutions, such as the transposition of European Directives or outsourcing.
Target groups
The symposium is aimed at safety engineers, occupational physicians, and hygenists, human resources managers, management representatives, experts in various fields from the industry, representatives of the social partners, social insurance institutions, and the authorities. 
